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ABSTRACT 
 
The objective of the present study was to study pre and post 
pubertal development of reproductive traits, and to prescribe criteria 
for selection of young ewe and rams for breeding purposes. 
In the first part of this study, 8 ram lambs in their first month of 
age and average body weight of 8.5 kg were chosen to be used for 
determination of age at puberty and selection criteria for breeding 
soundness. 
External body measurements including, body weight, Heart 
girth, Wither height, Crown-rump and scrotal circumference were 
taken every 2 weeks and up to the age of 32 weeks. 
At the age of 20 weeks the ram lambs were subjected to semen 
collection once/week for 9 weeks using artificial vagina. The semen 
samples were examined for assessment of quantitative and qualitative 
characteristics using standard laboratory procedures.  
The results showed that puberty was attained in Desert ram 
lambs at an average age of  23.3±1.6 weeks ,body weight  25.6 ± 2.9 
kg, Heart girth 72.3 ± 5.2 cm, crown-rump 83.2 ± 2.9 cm and scrotal 
circumference  24.9 ± 2.4 cm. Strong correlations between body 
weight and all body measurements (P< 0.01) were depicted during the 
period preceding puberty. 
The analysis of semen showed that all characteristics were low 
in quantity and quality in the initial collections, but there was a 
gradual progress with age until adult levels were reached at 29 weeks 
of age. 
In the second part of this study, 8 Desert ewe lambs were 
selected at their first month of age and with an average body weight of 
10 kg to monitor their pubertal reproductive traits. 
 viii
All external body measurements were taken every 2 weeks, as 
in the ram lambs, up to 32 weeks of age. After weaning blood samples 
were taken for determination of progesterone levels around puberty. 
Desert ewe lambs showed their first oestrus at an average age of 
25 ± 8.2 weeks with an average Heart girth of 69.6 ± 4.7, Crown-rump 
of 81.8 ± 2.9 cm and body weight of 23.6 ± 3.1 kg. 
Data of progesterone analysis showed that there was a 
significant rise in progesterone levels (> 1 ng/ml) immediately before 
the signs of first oestrus could be seen. 
The results also showed that there was a high correlation 
between body weight and body measurements taken during the study 
period.  
In conclusion, the present results indicated that age at breeding 
soundness occurred in Desert ram lambs at an average age of 29 ± 1 
weeks and that ewe lambs could attain puberty at on average age of 25 
± 8.2 weeks . 
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  ﺨﻼﺼﺔ ﺍﻷﻁﺭﻭﺤﺔ
ﻑ ﻤﻥ ﺇﺠﺭﺍﺀ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻫﻭ ﺘﺤﺩﻴﺩ ﻋﻤﺭ ﺍﻟﺒﻠﻭﻍ ﻓـﻲ ﺍﻟـﻀﺄﻥ ﺍﻟـﺼﺤﺭﺍﻭﻱ ﺍﻟﻬﺩ
  .ﺍﻟﺴﻭﺩﺍﻨﻲ ﻭﺍﻟﺒﺤﺙ ﻋﻥ ﻤﻌﺎﻴﻴﺭ ﻭﻗﻴﺎﺴﺎﺕ ﺘﺴﺎﻋﺩ ﻓﻲ ﺍﺨﺘﻴﺎﺭ ﺫﻜﻭﺭ ﻭﺇﻨﺎﺙ ﻷﻏﺭﺍﺽ ﺍﻟﺘﻨﺎﺴل
ﻓﻲ ﺍﻟﺠﺯﺀ ﺍﻷﻭل ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﺘﻡ ﺍﺨﺘﻴﺎﺭ ﺜﻤﺎﻨﻴﺔ ﺤﻤﻼﻥ ﺫﻜﻭﺭ ﻓﻲ ﺍﻟﺸﻬﺭ ﺍﻷﻭل ﻤـﻥ 
ﺎﺕ ﻟﻠﻤﺭﺍﻗﺒﺔ ﻭﺘﺴﺠﻴل ﻜل ﺍﻟﻘﻴﺎﺴـﺎﺕ ﺘﻡ ﺇﺨﻀﺎﻉ ﻫﺫﻩ ﺍﻟﺤﻴﻭﺍﻨ .  ﻜﺠﻡ ٥,٨ﺍﻟﻌﻤﺭ ﺒﻤﺘﻭﺴﻁ ﻭﺯﻥ 
ﺍﻟﺠﺴﺩﻴﺔ ﺍﻟﺨﺎﺭﺠﻴﺔ ﻤﻥ ﻭﺯﻥ ﺤﻲ، ﻤﺤﻴﻁ ﺍﻟﺼﺩﺭ، ﺍﺭﺘﻔﺎﻉ ﺍﻟﻜﺘﻑ، ﺍﻟﻁﻭل ﻤﻥ ﺘﺎﺝ ﺍﻟﺭﺃﺱ ﺇﻟﻲ 
ﻗﺎﻋﺩﺓ ﺍﻟﺫﻴل ﻭﻤﺤﻴﻁ ﺍﻟﺨﺼﻴﺘﻴﻥ ﺒﻤﻌﺩل ﻤﺭﺓ ﻜل ﺃﺴﺒﻭﻋﻴﻥ ﻟﻠﺘﺤﻘﻕ ﻤﻥ ﺍﻨﺴﻼﺥ ﺍﻟﻘﻀﻴﺏ ﻤـﻥ 
  .ﺍﻟﻐﺯﻟﺔ
ﻬـﺎ  ﺍﺴﺒﻭﻉ ﻋﻠﻰ ﺠﻤﻊ ﺍﻟﺴﺎﺌل ﺍﻟﻤﻨﻭﻱ ﻤﻨ ٠٢ﺩﺭﺒﺕ ﺠﻤﻴﻊ ﺍﻟﺤﻤﻼﻥ ﺍﺒﺘﺩﺍﺀ ﻤﻥ ﻋﻤﺭ 
ﻓﺤﺹ ﻭﺘﻘﻴﻴﻡ ﻋﻴﻨﺎﺕ ﺍﻟﺴﺎﺌل ﻟﻤﻨﻭﻱ ﺘـﻡ ﺒﺎﺴـﺘﺨﺩﺍﻡ ﻭﺴـﺎﺌل . ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻬﺒل ﺍﻻﺼﻁﻨﺎﻋﻲ 
  .ﻤﻌﻤﻠﻴﺔ ﻗﻴﺎﺴﻴﺔ
ﺍﺴـﺒﻭﻉ 6.1 ± 3.32ﺃﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﻤﺘﻭﺴﻁ ﻋﻤﺭ ﺍﻟﺒﻠﻭﻍ ﻓﻲ ﺍﻟﺤﻤﻼﻥ ﺍﻟﺫﻜﻭﺭ
 ﺴﻡ ﻭﺍﻟﻁﻭل ﻤﻥ ﻗﻤﺔ ﺍﻟﺭﺃﺱ ٣,٢٧ ± ٢,٥ ﻜﺠﻡ ﻭﻤﺤﻴﻁ ﺼﺩﺭ ٦,٥٢ + ٩,٢ﺒﻤﺘﻭﺴﻁ ﻭﺯﻥ 
  . ﺴﻡ٩,٤٢ + ٤,٢ﻡ ﻭﻤﺤﻴﻁ ﺍﻟﺨﺼﻴﺘﻴﻥ  ﺴ٢,٣٨ + ٩,٢ﺇﻟﻲ ﻗﺎﻋﺩﺓ ﺍﻟﺫﻴل 
ﻜﻤﺎ ﺃﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﻗﻭﻴﺔ ﺒﻴﻥ ﺍﻟﻭﺯﻥ ﻭﺍﻟﻘﻴﺎﺴﺎﺕ ﺍﻟﺠﺴﺩﻴﺔ ﺍﻟﺨﺎﺭﺠﻴﺔ 
ﻜﺫﻟﻙ ﺃﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﻜﻤﻴﺔ ﻭﻨﻭﻋﻴﺔ ﺍﻟـﺴﺎﺌل ﺍﻟﻤﻨـﻭﻱ . )10.0 <P(ﺨﻼل ﻓﺘﺭﺓ ﺍﻟﻨﻤﻭ 
ﻟـﻲ ﺇﻥ  ﺘﻘﺩﻡ ﺍﻟﻌﻤﺭ ﺇ ﻊﺨﻼل ﺍﻟﺠﻤﻌﺎﺕ ﺍﻷﻭﻟﻲ ﻤﺘﺩﻨﻴﺔ ﺇﻻ ﺃﻥ ﺘﺤﺴﻨﺎﹰ ﻤﻀﻁﺭﺩﺍﹰ ﻟﻭﺤﻅ ﻋﻠﻴﻬﺎ ﻤ 
 ﺍﺴﺒﻭﻉ ﻤﻥ ﺍﻟﻌﻤﺭ ﺒﻤﺘﻭﺴﻁ ٩٢ﺘﺼل ﺇﻟﻲ ﻤﺴﺘﻭﻴﺎﺕ ﺘﻘﺎﺭﺏ ﺘﻠﻙ ﺍﻟﺘﻲ ﻓﻲ ﺍﻟﻜﺒﺎﺵ ﺍﻟﺒﺎﻟﻐﺔ ﻋﻨﺩ 
 ﺴﻡ ﻭﺍﻟﻁﻭل ﻤﻥ ﻗﻤﺔ ﺍﻟﺭﺃﺱ ﺇﻟﻲ ٩,٦٧ + ٥,٤ ﻜﺠﻡ ﻭﻤﺤﻴﻁ ﺼﺩﺭ ٢,٢٣ + ٨,٤ﻭﺯﻥ ﺤﻲ 
  . ﺴﻡ٩,٧٢ + ٨,٢ ﺴﻡ ﻭﻤﺤﻴﻁ ﺨﺼﻴﺘﻴﻥ ٥,٦٨ + ١,٤ﻗﺎﻋﺩﺓ ﺍﻟﺫﻴل 
ﻥ ﺍﻨﺎﺙ ﻓﻲ ﺸﻬﺭﻫﺎ ﺍﻷﻭل ﻤـﻥ ﻓﻲ ﺍﻟﺠﺯﺀ ﺍﻟﺜﺎﻨﻲ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﺘﻡ ﺍﺨﺘﻴﺎﺭ ﺜﻤﺎﻨﻴﺔ ﺤﻤﻼ 
  . ﻜﺠﻡ ٠١ﺍﻟﻌﻤﺭ ﺒﻤﺘﻭﺴﻁ ﻭﺯﻥ 
ﺘﻡ ﺘﺴﺠﻴل ﻜل ﺍﻟﻘﻴﺎﺴﺎﺕ ﺍﻟﺠﺴﺩﻴﺔ ﺍﻟﺨﺎﺭﺠﻴﺔ ﻜﻤﺎ ﻓﻲ ﺍﻟـﺫﻜﻭﺭ ﺒﻤﻌـﺩل ﻤـﺭﺓ ﻜـل 
ﻜﺫﻟﻙ ﺃﺨﺫﺕ ﻋﻴﻨﺔ ﺩﻡ ﻤﻥ ﻜل ﺃﻨﺜﻲ ﺍﺴﺒﻭﻋﻴﺎﹰ ﺒﻌﺩ ﻓﺘـﺭﺓ ﺍﻟﻔﻁـﺎﻡ .  ﺃﺴﺒﻭﻉ ٢٣ﺃﺴﺒﻭﻋﻴﻥ ﻟﻤﺩﺓ 
 ﺫﻟﻙ ﻓﻲ ﻟﻘﻴﺎﺱ ﻤﺴﺘﻭﻱ ﻫﺭﻤﻭﻥ ﺍﻟﺒﺭﻭﺠﺴﺘﺭﻭﻥ ﺤﺘﻰ ﻅﻬﻭﺭ ﻋﻼﻤﺎﺕ ﺃﻭل ﺩﻭﺭﺓ ﺸﺒﻕ ﻭﻜﺎﻥ 
x 
 ﺴﻡ ﻭﺍﻟﻁﻭل ﻤﻥ ﻗﻤـﺔ ٦,٩٦ + ٧,٤ ﺍﺴﺒﻭﻉ  ﻭﻤﺤﻴﻁ ﺼﺩﺭ ٥٢ + ٨2.ﻤﺘﻭﺴﻁ ﻋﻤﺭ ﻗﺩﺭﻩ 
  . ﻜﺠﻡ٦,٣٢ + ١,٣ ﺴﻡ ﻭﻭﺯﻥ ﺍﻟﺠﺴﻡ ٨,١٨ + ٩,٢ﺍﻟﺭﺃﺱ ﺤﺘﻰ ﻗﺎﻋﺩﺓ ﺍﻟﺫﻴل 
ﺃﻭﻀﺤﺕ ﻨﺘﺎﺌﺞ ﻗﻴﺎﺱ ﻫﺭﻤﻭﻥ ﺍﻟﺒﺭﻭﺠﺴﺘﺭﻭﻥ ﻓﻲ ﺍﻟﺩﻡ ﺤﺩﻭﺙ ﺯﻴﺎﺩﺓ ﻤﻠﺤﻭﻅـﺔ ﻓـﻲ 
  .ﺓﺭﻤﺴﺘﻭﻱ ﺍﻟﻬﺭﻤﻭﻥ ﻗﺒل ﻅﻬﻭﺭ ﻋﻼﻤﺎﺕ ﺍﻟﺸﺒﻕ ﺍﻷﻭﻟﻲ ﺒﻔﺘﺭﺓ ﻗﺼﻴ
ﻜﺫﻟﻙ ﺘﺒﻴﻥ ﻤﻥ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﻗﻭﻴﺔ ﺒﻴﻥ ﺍﻟﻭﺯﻥ ﻭﻗﻴﺎﺴﺎﺕ ﺍﻟﺠﺴﻡ ﺍﻟﺨﺎﺭﺠﻴـﺔ 
  . ﻓﻲ ﺤﻤﻼﺕ ﺍﻟﻀﺄﻥ ﺍﻟﺼﺤﺭﺍﻭﻱ)10.0 <P(ﺨﻼل ﻓﺘﺭﺓ ﺍﻟﻨﻤﻭ 
ﻨﺨﻠﺹ ﻤﻥ ﻨﺘﺎﺌﺞ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﺍﻟﺤﻤﻼﻥ ﺍﻟﺫﻜﻭﺭ ﻴﻤﻜﻥ ﺃﻥ ﺘﺴﺘﺨﺩﻡ ﻓﻲ ﺇﻏـﺭﺍﺽ 
ﺍﻟﺒﻠﻭﻍ ﺒﻌﺩ ﻅﻬـﻭﺭ ﺃﻭل  ﺃﺴﺒﻭﻉ ﻜﻤﺎ ﺃﻥ ﺍﻟﺤﻤﻼﻥ ﺍﻹﻨﺎﺙ ﻴﺘﺤﻘﻕ ﻓﻴﻬﺎ ٩٢ﺍﻟﺘﻨﺎﺴل ﺍﺒﺘﺩﺍﺀ ﻤﻥ 
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 ١
INTRODUCTION 
 
Sudan is considered as one of the richest African and Arab 
countries with regard to livestock population. Nomadic or semi-
nomadic tribes living in the arid regions and follow traditional system 
of husbandry own most of these animals. 
Livestock population is estimated to be about 132.44 million 
heads , composed of 39.5, 48.1, 41. 5 and 3.34 million heads of cattle, 
sheep, goat and camel, respectively M.A.R. (2002). However, sheep 
population is relatively large compared to other types of livestock. 
Morever, sheep meat (mutton) is the most perferable in the Sudan. 
Sudanese sheep have been classified according to their 
physical features and ecological distribution into five major groups 
Mcleroy (1961). The main group is the Desert sheep that constitute 
more than 60 percent of total sheep population in the country Mcleroy 
(1961) it has remarkable prodution and marketing features in 
comparison to other local breed-type.They have large body size, high 
carcass-yield and good quality meat . All these merits gave Desert 
sheep priority in research and marketing  internally and abroad, in the 
Arab countries. 
Animal resources in the Sudan are one of the major assets of 
its national economy. About 75-80 % of the population depends in 
their living on livestock. Contribution of animal resources to the 
national economy was highly considered through exportation of meat 
and live animals. In 1999 about 161636; 405100; 435000 and 159483 
heads of sheep, goat, cattle and camels, respectively, were exported. 
Sheep exports constituted 61.79 % of the revenue . While meat 
exports amounted up to 5826623; 336185;3585 and 20545 tons of 
meat of sheep, goat, catlle and camels, respectively .However,mutton 
contributed for about 60% of  these exports  ( M.A.R. 2000). 
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For successful sheep industry , it is necessary to identify the 
reproductive potentials of the different ecotypes of Sudanese sheep 
and adopt modern production techniques. Most of the previous 
research studies put emphasis on meat production and carcass quality 
of the Desert sheep Gaili et al. (1972); Babiker and Mohamed  (1990); 
Mansour et al. (1993); Abdel Malik et al. (2002); Muna et al. (2002). 
In this study more stress will be laid on reproductive traits in lambs 
(males and females) such as age at puberty and age at breeding 
soundness and some criteria associated with these traits such as body 
weight, body measurement, scrotal circumference and blood levels of 
progestrone in ewe lambs . 
Objectives: 
1. To study the prepubertal development of reproductive 
traits in Desert male and female lambs . 
2. To prescribe criteria for selection of young ewes and 
rams for breeding purposes. 
3. To determine the suitable age of breeding in Desert ram 
lambs. 
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CHAPTER ONE 
LITERATURE REVIEW 
 
1.1 Production traits  of Desert sheep: 
1.1.1 Origin: 
For a better appreciation of production patterns of Desert 
sheep it is necessary to refer to the classification of Sudanese  sheep 
adopted by   Mclcory (1961) and Atabani  (1965) . Based on physical 
features and ecological distribution, four main local ecotypes have 
been identified: Sudan Desert, Sudan Nilotic, Sudan Arid upland and 
Sudan Equatorial upland.  
Mcleory (1961) indicated that Sudan Desert sheep includes 
seven tribal breeds namely ., Watish, Meidob, North Riverine Wooled, 
Beja and Butana, Gezira and Kababish which is considered as the 
proto-type or model  to which all other types are compared. 
Mcleroy (1961) classified Sheep of Sudan into eight distinct 
ecotypes according to locality, tribe and origin. Of these ecotypes in 
the Sudan Desert Sheep  constitute 65 percent of the Sheep population 
in the whole country. 
Sudan Desert sheep are strictly confined to the semi-arid 
climatic zone. Their homeland is roughly bound in the south by 
latitude 12oN which is considered as the  southward advance of the 
desert. The western border is marked by the range of rocky hills from 
Jebal Marra in the south to the Zaghawa plateau in the north. To the 
east , the area extends to the Red Sea Hills and to the north it fades 
away with an undulating border in the Nubian deserts. 
Topographically this area is dominated by sandy plains and stabilized 
sand dunes in the west, extensive plains of dark cracked soil in the 
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centre and strip of sandy plains with stabilized sand dunes in the east. 
Nevertheless, the area undergoes very intensive solar radiation from 
March to the end of June and has a mild, moist temperature from July 
to the end of October. The rainfall varies from 75 mm in the far north 
to 400 mm in the south. The vegetation varies from a mixture of 
grasses and herbs with no woody vegetation whatsoever, to a scattered 
shrub bush separated by bare areas (Mufarrih 1991). 
1.1.2 Population size: 
Traditonally, sudanese Sheep have probably been kept more 
as an accesory to cattle and camel breeding and as an adjust to 
agriculture than for their own merits. However, the growing 
awareness of this neglected fortune had prompted constructive thought 
directed towards improvement of this situation sixties Mcleory (1961). 
The sheep population of the Sudan was 19.5  millions in the 
year 1982/83. This population dropped to 18.8  millions in the year 
1986/87 as a result of 1984 drought conditions .But with an    
estimated annual increase of 0.6 percent ,sheep population recovered 
and continued to grow  Table (1.1) to reach almost 3 folds the number 
reported in 1987. 
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(Table 1.1) Annal increase in sheep population (million) between                         
1997 – 2002 . 
 
Year No. of sheep 
1997 39.835 
1998 42.363 
1999 44.802 
2000 46.095 
2001 47.043 
2002 48.136 
                         
                        Source: M.A.R. (2002).  
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               Table (1.2) Estimate of sheep population by States (2002) 
States No. of sheep 
North Kordofan 3.870.134 
South Kordofan 1.939.881 
West Kordofan 3.740.167 
North Darfour 3.475.419 
South Darfour 3.552.437 
West Darfour 3.610.200 
Elgedarif 1.963.949 
Kassala 904.957 
Red Sea 336.952 
Blue Nile 4.621.056 
Sennar 1.270.790 
Elgezira 2.286.460 
White Nile 2.334.596 
North State 904.957 
River Nile 953.093 
Khartoum 409.156 
North Upper Nile 640.209 
Unity 1.487.402 
Gongoli 1.400.758 
North Bahr Elgazal 1.285.231 
West Bahr Elgazal 1.164.891 
Albohairat 1.232.282 
Warab 1.290.045 
Bahr Elgabal 1.265.977 
East Equatoria 1.025.297 
West Equatoria 1.169.705 
Total 48.136.000 
 
Source: M.A.R. (2002). Ministry of Animal Resources and Fisheries, 
Department of Statistics.  
 ٧
1.1.3 Geographical distribution and  phenotypic characteristics: 
Sudan Desert sheep are generally described as long-legged the 
length of the legs is dictated by management and climate. In the 
northern ranges where the scarcity of grazing imposes walking long 
distances, the sheep have developed long legs and a light body. The 
sheep of the southern regions (such as the Hamari type), have shorter 
legs and a heavy body, imposed by availability of grazing ranges and 
drinking water and hence distance and the seasonal migration are 
comparatively short (Mufarrih 1991). 
The locality and tribal origin of Desert sheep are identified in 
local markets by their colours. In the central and southeastern parts of 
the irrigated Gezira and Rahad, the sheep population is dominated by 
the Dubasi variety. These carry a black patch on the back (saddle) the 
muzzle and legs. The rest of the coat is white with coarse hairy fibres. 
Further north towards Khartoum, on the eastern bank of the Blue Nile 
and the Nile, the Shugur variety predominates. These are uniformly 
yellowish brown. The Hamari variety in southwestern Kordofan and 
southeastern Darfur are predominantly brown and dark brown. The 
Kabashi of northern Kordofan and northern Darfur, the Shambali of 
eastern Kordofan, the Gash and eastern Butana are all multicoloured. 
The different colours of tribal varieties might have been brought about 
through prolonged selection toward colours preferred by particular 
groups or tribes (Mufarrih 1991).  
Jack (1955) stated that, Sudan Desert sheep is the best type of 
the sheep in the country. They are large, long legged animals carrying 
a fine hair coat. The colour is commonly light brown, often becomes 
white on the belly and legs. A combination of black and white is the 
typical colour of Gezira sheep. The face is convex, the ears are long 
and pendulous and the tail is long, fleshy and often reaching the 
ground. A good Desert sheep stands nearly three feet at the shoulder 
and may weigh as much as 70 Kg. 
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1.1.4 Meat production potential: 
Hassan and Mukhtar (1970) investigated the feedlot 
performance of Sudan Desert sheep on high concentrate, medium 
concentrate and all-roughage rations. The all-roughage ration was 
good quality dried berseem (Medicago sativa). The average daily 
gains were 0.25, 0.24 and 0.15 for high concentrate, medium 
concentrate and all-roughage ration groups, respectively. 
El Aamin and Suleiman (1983) fed a ration of 25 percent 
sorghum grains and 25 percent cottonseed cakes to weaner lambs of 
the Sudan Desert type. They obtained a daily  gain of weight of 240 
gm .`The feed conversion efficiency was 5.4 Kg feed intake/Kg 
weight gain. Lambs fed this ration dressed higher (42 percent) than 
those not given this ration (35 percent). 
Guma and Gaili (1983) reported on the carcass composition of 
a range-fed group of Sudan Desert sheep. The live weights were 
between 32 – 40 Kg, the average warm carcass weight was 14.5 Kg, 
left carcass side 6.7, total side muscle 3.9 Kg, total side bone 1.8 Kg 
and total side fat 0.6 Kg. 
The effect of different molasses levels (30, 35, 40 and 45%) in 
the diet of sheep was investigated. Four rations were formulated so as 
to be iso-caloric and iso-nitrogenous, and in which the different 
molasses levels replaced groundnut hulls in a basal ration of wheat 
bran and groundnut cake. The results revealed that dry matter intake 
decreased steadily with the increase of molasses levels but no 
significant differences could be detected. Body weight gain increased 
(P< 0.05) with 30% and 40% molasses levels although the amount of 
nitrogen retained decreased (P< 0.05) with the 40% molasses level 
suggesting that the gain in weight could be due to fat deposition 
(Muna et al. 2002). 
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Mansour et al. (1993) studied the effect of breed, and different 
ratios of groundnut hay to sorghum grains on performance and carcass 
composition from three different ecotypes of Desert sheep namely 
Shugor, Dubasi and Watish. These males were five to seven months of 
age and weighed 18.59+2.47 Kg on average. The experimental period 
lasted for seventy days. Watish lambs had better carcass composition 
than the Dubasi and Shugor lambs as evidenced by lean to bone ratio. 
The mean values of lean to bone ratio for these breeds were 2.81, 2.62 
and 2.44 respectively. 
1.2 Aspects of reproduction in sheep: 
1.2.1 Prenatal sexual differentiation: 
In the developing foetus, the gonads (testes and ovaries) first 
appear as a thicking of the coelomic epithelium (genital ridges) on the 
medioventral aspects of the mesonephros. The presence of the Y-
chromosome in male embryo dictates the transformation of the genital 
ridges into testes, otherwise, they develop into ovaries later (Gier and 
Marion 1970). 
The male embryo is equipped with components of both male 
and female excurrent ducts, but early secretion of androgens by the 
male gonads facilitates the evolvement of male excurrent ducts and 
vesicular glands from the mesonephric tubules. The development of 
the female structures from the Müllerian ducts is inhibited by 
hormones secreted by the male foetal Sertoli cells (Amman and 
Schanbacher 1983). 
Just before sexual differentiation, the primordial germ cells 
migrate in the foetal testis, then differentiate into gonocytes which are 
contained in the seminiferous tubules. They multiply and soon after 
birth, transform into spermatogonia which remain quiescent until 
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puberty, when they are transformed into spermatozoa Chemineau et 
al. (1991). Foetal testies are responsible for differentiation and 
development by produced foetal androgen, which cause development 
of the male reproductive tract and a glycoprotein, which is responsible 
for suppression of the paramesonephric ducts from which the uterus 
and vagina develop (Hafez and Hafez 2000 ). 
 1.2.2 Postnatal testicular development: 
A change in sensitivity of the pituitary-testicular axis occurs 
to LH-RH stimulation and increased pituitary sensitivity was observed 
in rams aged 2–3 months. It is suggested that a change in sensitivity of 
pituitary–testicular axis occurs at this time and perhaps represents the 
time of initiation of the pubertal process (Lee et al. 1976). 
Corressponding to the increasing testicular volume and the 
histological appearance of the testicular parenchyma , the postnatale 
ontogenesis of the testis can be divided into five phases. During the 
prepubertal period (phase III) ,seminiferous tubules are solid and 
contain supporting pre Sertoli cells well as up to three types of germ 
cells (Steger and Wroble 1996).     
1.2.3 Puberty: 
І. Definition: 
Puberty can be defined as the age and live weight at which 
animals are able to reproduce, in other words that they are able either 
to fertilize a female after mating (male puberty) or to be fertilized 
during oestrus and maintain pregnancy until term (female puberty),  
which occured when the females reached 30 – 40 % of mature weight.   
In both sexes, puberty is generally preceded by a period of a few 
weeks called pre-puberal period, during which an external cue is able 
to induce the appearance of puberty (Chemineau et al. 1991).  
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A male or a female  reaches puberty when it is able to release 
gametes and exhibit sexual behaviour. The onset of puberty is 
regulated by the maturity of the hypothalamic–adenohypophyseal axis 
rather than by the ability of the pituitary to produce gonado-tropins or 
by an ovarian sensitivity to their effects. It is well known that the 
prepubertal calf, pig and lamb will ovulate following exogenous 
gonadotropins (Hafez and Hafez  2000). 
Puberty represents the time at which reproduction first 
becomes possiple , when the female and male animals be 
charactarized by ovulation and production of semen with sufficient 
numbers of morphologically mature spermatozoa to fertilize ova 
(Lawrance and Fowler 1997). 
In the last two decades, it has become apparent that pubery 
begins when pulasatile release of LH relesasing hormone (LHRH, also 
called GnRH) increases. The hypothalamic decapeticte, LHRH 
stimulates pituittary release of LH and FSH, which are essential for 
the production of mature gametes and gonadal steriod secretion 
(Grumbach 1975). 
П. Initiation of puberty: 
In mammalian species the hypothalamos–pituitary testicular 
axis has been postulated to be operative during foetal and early 
postnatal life, then it becomes suppressed, or quiescent, at low levels 
shortly after birth, and finally is reactivated during puberty or shortly 
before that Ramaley (1979); Reiter and Grumbach (1982); Amann and 
Schanbacher (1983). 
Grumbach and Styne (1998)., Plant (1994)., Ojeda and 
Urbanski (1994)., Foster (1994) and Styne (1994)  reviewed  the 
mechanism of the onest of puberty. However, many theories have 
been suggested in this respect. The most acceptable theories include:  
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a- Gonadostat hypothesis: 
 The gonadostat hypothesis, is also called the  differential 
sensitivity to ovarian steriod hypothesis. More than a half-century ago, 
this hypothesis was perposed by Dohrn and Hohlweg (1931). 
According to this hypothesis, puberty occurs when the regulatory 
system for gonadotropin secretion becomes desensitized to steriod 
feedback during sexual maturation, and this shift in sensitivity to 
steriods permits gonadotropin secretion.It  has been shown that in rats 
and sheep, LH secretion  escape of  suppression by gonadal steriods 
occurs at the onest of puberty. However,  Ojeda et al. (1981)  argued 
that the shift in the sensitivity to gonadal steriods did not occur until 
after the first proestrous surge in rats. 
b- Intrinsic control of central nervous system (CNS) inhibitory 
mechanism : 
The second hypothesis is that sexual quiescence before the 
onest of puberty is due to the central inhibitation of LHRH release, 
independent of the negative feedback of gonadal steriods, and that an 
increase in pulsatile LHRH release triggers puberty. This hypothesis is 
based on the fact that gonadotropin secretion in gonadectomized 
monkeys and human subjects with gonadal dysgenesis is elevated 
during the neontal period, but subsequently suppressed until the time 
of puberty Terasawa at al.(1983).,Reiter and Grumbach (1982) and 
Plant (1986). 
c- The peripheral hypothesis: 
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This hypothesis relates puberty to change in the delivery of 
signals to the CNS or to changes in the sensitivity of the gonads to 
gonadotropin stimulation (Ramaley 1979).  
Oestradiol clearance rate was found to be slower in 
prepubertal rats than in adults Ramaley (1979). A longer feedback  
action of oestradiol on the hypothalamic-pituitary axis could explain 
the suppression of the mechanisms responsible for the onest of the 
puberty. Maturational changes in the enzyme system of the liver and 
preipheral tissues that metabolize steriods could be behind this effect. 
Moreover, shifts in the concentration of steriods other than 
oestradiol, progestrone and testosterone in the circulation were 
expected to play a role in the onest of puberty (Ramaley 1979). 
d- The growth hypothesis: 
This theory has been supported by reports on the occurrence 
of early puberty in wellfed animals Ramaley (1979). However , any 
disease condition or stress factor leading to weight loss, were 
associated with delayed onest of puberty in humans (Reiter and 
Grumbach 1982). 
The gonadostat hypothesis is, in part, a historical product of 
the time during which the brain–pituitary unit had been considered as 
“black box”. The pubertal increase in the release of LH and LHRH 
can occur independent of the presence in the release of gonadal 
steroids, as seen in rhesus monkeys. The pubertal increase in LH 
release can also be influenced by the presence of gonadal steriods, as 
shown in sheep, although the degree to which the pubertal increase in 
LHRH release is influenced by the gonadal steriods has not been 
quantitatively assessed Terasawa and Fernandez (2001). Perhaps, the 
term gonadal steriods-dependent LHRH increase first introduced by 
Reiter and Grumbach (1982) reflects the gonadostat hypothesis most 
accurately. All these theories do not exclude the fact that puberty is a 
 ١٤
result of a time-series of events rather than beging due to a single 
missing factor  at a particular time Ramaley (1979); Reiter and 
Grumbach (1982). 
 
1.3 Factors influencing age at puberty: 
In normal breeding conditions, puberty occurs at about 6 to 7 
months in sheep. The age of puberty is influenced by the physical 
environment, photoperiod, age and breed of dam, breed of sire, and 
sires within breed, hetrosis, environmental temperature, body weight 
as affected by nutrition, and growth rates before and after weaning 
(Hafez and Hafez 2000). 
1.3.1 Age at puberty: 
Male and female lambs of Chinese Hu sheep reached puberty 
at a mean age of 120 days and 180 days respectively, with an average 
body weight of 18.54 ±1.48 kg and 22.75±1.98 kg  Yue (1996). 
 West African (WA) ewe lambs in Venezuela, age and body weight at 
puberty averaged 268.1 days and 15.3 kg, respectively Rodriguez. et 
al (2001).,Wigging et al . (1970) .,Southam et al . (1971) .,Dickerson 
and Laster (1975)., Quirke (1979)., Schoeman et al . (1993)., Bathaei 
and Leroy (1997) and Santiago et al. (2000) found an average age at 
puberty in ewe lambs 316, 212, 219, 238, 222, 240, 244, 248  and 185 
days respectively in Fall-Borne ewe lambs, Rambouillet, Targhee, 
Columbia and Cloumbia crosses, Spring ewe lambs, Gallway, 
Fingalway, Finnish landrace, Mehraban Iranian fat-tailed, European 
Mouflon and Domestic Manchega.  
In Greece, Friesland ram lambs reach puberty at an average 
age of 179 days and this was 8, 10 and 30 days younger than 
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Karagonuiki, Chios and Serres ram lambs, respectively( Belibasaki 
and Kouimtizs 2000). 
Pelibuey is the most wide spread breed of sheep in Cuba.  
Their Females normaly reach puberty at 7-10 months of age 
depending on the feeding system and season of birth Pern et al. 
(1991). However,Dun (1955)., Symington (1961)., Louw and Joubert 
(1964)., Skinner and Rowson( 1968)., Madani et al. (1989) and 
Alsayed  (2001) reported  an average age of puberty in ram lambs 200, 
250, 224, 169, 128, 126, 171.5 days and 5-6 months in Merino, 
German Merino, Persian, Rhodesian indigenous, Dorper, Suffolk, 
Libyan Fat –Tailed  and Desert ram lambs, respectively .    
1.3.2 Breed: 
Most subtropical breeds reach puberty late Osman (1985), 
possibly due to low growth rates (Aboul-Ela and Chemineau, 1989).  
Similar reports have shown that heterosis may contribute to 
earlier sexual development (Land 1978; McMillan and McDonald, 
1985; Lahlou-Kassi and Marie, 1985). 
Puberty in ewe lambs may be influenced by breed or breed-
cross (Hafez, 1953; Hulet et al. 1969; Wiggins et al. 1970; Southham 
et al. 1971; Laster et al. 1972). 
Strain within the breed, however, may have the same 
influence  as breed, but again liveweight appears to play an important 
role,and this was reported in Merino sheep  (Tierney, 1979).  
1.3.3 Nutrition: 
Decreased caloric intake lowers LH release and prevents 
puberty onset by decreasing the amplitude of the LHRH output from 
the hypothalamic hypophysiotropic net work (Parasad et al., 1993). 
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Nutritional growth restriction during the 11 weeks preceeding 
normal puberty delayed the onset of puberty in the improved breed 
(Adam et al. 1998). 
It is known that in sheep and goat as in other species, testis 
growth is strongly correlated with liveweight growth rate. 
Consequently, under feeding which will cause a decrease in the rate of 
body growth, will provoke a delay in the appearance of puberty. 
Conversely, young males reared on higher plane of  nutrition  will 
normally attain puberty at lower ages and heavier body weight than 
young males on lower levels of feeding (Chemineau et al. 1991). 
A high plane of nutrition advances puberty, while low plane 
of nutrition has the opposite effect, particularly if imposed puberty is 
induced by a high plane of nutrition. Furthermore, inducing fast 
growth rates, will also give larger reproductive tracts and more 
multiple ovulation (Lawrence and Fowler , 1997). 
Nutritional levels modulate age at puberty. If growth is 
accelerated by overfeeding, the animal reaches puberty at a younger 
age. On the other hand, if growth is slowed down by underfeeding, 
puberty is delayed (Hafez and Hafez, 2000). 
1.3.4 Sex: 
The prepubertal female responds to the pulsatile secretion of 
gonadotropin by gradually secreting oestrogen. In ewes, the frequency 
of LH-peaks increases is followed by a transient rise in the 
preovulatory surge of LH. This is associated with behavioural 0estrus 
during this pubertal period (Hafez and Hafez, 2000). 
Prepubertal males in response to gonadotropin stimulation 
secrete testosterone progressively. Every pulse of LH is followed at a 
one hour internal by a transitory rise in testosterone secretion. As 
 ١٧
puberty progresses the increase of testosterone in blood causes a 
decrease in gonadotropin secretion via a negative feedback effect 
(Hafez and Hafez, 2000). 
1.3.5 Season:  
March / April – born mouflon lambs that reached a minimum 
threshold body weight (23.8±0.6 kg) in their first breeding season 
reach puberty at 8 months of age. In those with slower growth rate, 
however, the prepubertal period is extended throughout the first 
breeding and non breeding seasons, reaching puberty during the 
breeding season of the following year at 19 months of age and 27±0.3 
kg body weight. 
Furthermore, attainment of puberty in ewe lambs born in 
June/July is also delayed until the breeding season of the following 
year, when the animals have reached a threshold body weight at 17 
months of age (Santiago et al. 2001). 
In Saloia ewes born in December-May, 85% reached puberty 
in July-October, at an average age of 227.7±31.2 days and body 
weight of 36±6.4 kg. Although ewes born in December-February, 
were older at puberty than those born in February-May, some females 
born in late spring did not reach a body weight sufficient for breeding 
by October-November, and remained  acyclic until the following 
spring (Pombo et al. 1993). 
The time of birth plays an important role in that early spring-
born lambs tend to reach puberty earlier in the season than do lambs 
born later in that season ,but at both greater ages and live weight 
(Lawrence and Fowler, 1997). 
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1.3.6 Presence of the male: 
The acceleration of puberty in the presence of adult males has 
been described for the laboratory mouse (Vandenbergh, 1967).At 
puberty,the males presence induces ovulation. In the domestic sheep,it 
could be used as apractical way to control reproduction, (Couort, 
1984). 
There are some indication that adult males will induce puberty 
in sheep Dyrmundsson and Lees (1972) and in domestic cattle, where 
Izard and Vandenbergh (1982) have observed a higher percentage of 
puberal heifers after 8 weeks of spraying with bulls urine. 
1.3.7 Light: 
In female sheep, photoperiod regulates the timing of the 
transition to adulthood and the daylength cues ,experienced 
postnatally, times sexual maturation in the female lamb (Herbosa et al. 
1994). 
In spring-borne female lambs, the long days of summer, 
followed by their gradual decrease, provide the seasonal cue necessary 
to time puberty to early  Autum (approximately 30 weeks of age). 
Male lambs begin spermatogenesis during mid-Summer, some 20 
weeks befor puberty occurs in females. Unlike young females, ram 
lambs attain puberty at the same age under a variety of photoperiodic 
manipulations, raising the possibility that sexual maturation in males 
is not affected by photoperiod (Wood et al. 1991). 
However, Smith (1967)  Ducker, et al. (1973)  showed that 
puberty could  occur within the conventional breeding season, 
regardless of photoperiodic stimulation, although differences in 
sensitivity occurred between photoperiodic treatments. 
Changing photoperiod is a dominant factor in controlling the 
reproductive physiology of sheep (Adam and Robinson, 1994). 
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1.3.8 Climate and disease: 
 Animals living in the tropics reach puberty at an earlier age 
than those in the temperate climates. Studies carried out in Zambia 
have shown that in cattle this is not true (Arthur, 2001).Origin of 
breed relative to distance north or south of the equator appears to exert 
an effect on puberty age.Even though at higher latitudes changes in 
photoperiod appear to exert a major effect on puberty (Lawrence and 
Fowler,1997). Any disease which can influence the growth rate, either 
directly or because of interference with feeding and utilisation of 
nutrients, will delay the onest of puberty (Arthur, 2001). 
1.3.9 Reproductive hormones: 
The testicular androgen content has been studied by Skinner et 
al. (1968) .They found that from birth through adulthood, the 
quantities of testosterone always exceeded those of androstenedione, 
although the ratio was smallest at birth. Testosterone is also the 
dominant androgen in the foetal sheep testis, except for a period early 
in gestation (Attal, 1969).  
Testosterone is the dominant testicular androgen from birth in 
the Suffolk ram, unlike the pubescent bulls where this only happens at 
about 112 days of age (Lindner, 1959; Lindner and Mann, 1960; Hay, 
et al. 1961). 
The rising levels of testosterone undoubtedly were associated 
with testicular growth as well as increase in Leydig cell numbers 
Sapsford (1962), testicular testosterone content Skinner et al.( 1968) 
and Leydig cell receptor activity (Odell and Swerdloff, 1976). 
At birth plasma testosterone levels were detectable but low, 
they were higher at 10 and 16 weeks of age and showed a marked rise 
by 26 weeks coincident with time of puberty (Illius, et al. 1976). 
Foster (1974) had observed fluctuations in testosterone following 
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peaks of endogenous plasma LH in rams of  8 weeks of age. The 
levels then rose in non-linear fashion, towards adult values by 38 
weeks of age. Marked change in the rate of increase in testosterone 
levels occurs as the animals reached 30–40 Kg live eight, around 20 
weeks of age (Dyrmundsson and Lees, 1972). 
The early increase in antral follicle numbers and size in ewe 
lambs may be, at least in part ,due to changes in FSH release and 
potency, and  enhanced  follicle  production  prior to  first  ovultion  is    
probably caused  by an  increase in the frequency of LH pulses 
(Rawlings et al. 2003). 
The  blood  progestrone concentration averaged <.5ng/ml until 
puberty, when it increase in association with luteal phase of oestrous 
cycle to reach a high average of  2.5 ng/ml (Faure et al. 1989). 
1.4 Characteristics of puberty: 
1.4.1 Body weight: 
The onset of puberty is more closely related to body weight 
than to age.  Puberty is reached when the body weight is  40% that of 
the adult weight in Romny ewes, 50% in Suffolk  and 63% in Scottish 
Black face  (Hafez and  Hafez, 2000). 
Once ewe lambs are above the critical body weight necessary 
for attainment of puberty, greater than 44 Kg around 65% of mature 
body weight , differences in live weight have little influence on the 
time of the onset of puberty ( Dyrmyundsson and Lees, 1972; 
Christenson et al. 1976 and Econmides, 2000). 
Body weight at puberty in West African (WA) ewe lambs in 
Venezuela averaged 15.3 kg at an average age of 268.1 days 
Rodriguez et al. (2001), while  Desert ram lambs in Sudan reached 
puberty at an average body weight 23.3 ± 0.25kg (Alsayed, 2001). 
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Dun (1955)., Symington (1961)., Louw and Joubert (1964)., Skinner 
and Rowson (1968)., Belibasaki and Kouimtzis (2000) found body 
weight at puberty in ram lambs 36.6, 35.9 21.8, 20.9, 27.3, 36.8 and 
50.44 respectively, while Southam et al.(1971)., Dickerson and Laster 
(1975)., Qurike (1979)., Schoeman (1993)., Bathaei and Leroy (1997) 
and Santigo et al. (2000)  found weight at puberty in ewe lambs 43, 
40, 45, 41, 41, 23.8 and 41.8 kg, respectively. 
1.4.2 Growth rate and linear body measurement: 
Sexual development in the lamb proceeds at a slow rate, from 
birth to 42 days of age, after which there is a remarkable rapid 
increase in all the parameters measured (Skinner et al. 1968). 
It has been suggested that sufficient body growth is a 
consequence of metabolic changes occuring before and around the 
onest of  puberty. Therefore, it is acceptable to think that these 
changes serve as peripheral signals to initiate puberty (Sakurai et al.   
2004). 
Selection for high growth rates under domestication has 
probably led to puberty being attained at younger ages and sometimes 
at lighter liveweights, and therefore at lower proportions of mature 
liveweight, compared with the situation in unselected populations 
from which such animals have been derived (Foxcroft, 1980).  
This may contrast with the hypothesis that the inflection point 
of the growth curve usually follows closely the attainment of puberty 
and that the secretion of steroid hormones at the time of sexual 
maturation is itself responsible for the changing pattern of growth 
(Brody, 1945). 
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As animals grow, they don’t simply increase in weight and 
size but they also show development or differential growth, whereby 
various parts of the body grow at different rates, i.e. body proportions 
change as the animal matures (Berg and Butterfield, 1976). 
Maynard (1947) distinguished between true growth and 
fattening. Growth is measured in terms of liveweight  per unit time, 
but this is not sufficient, because as the animal grows its body size or 
conformation change and so body measurements are also considered 
as measurement of growth. The curve produced by plotting livew 
eight against age is sigmoid in  shape and is much the same  in all 
species except in man where the juvenile period is exceptionally long. 
The time at which maximum growth rate is attained is of great 
economic importance as it determines the time of profitable gain, and 
it varies in different species (Pemeroy, 1952). 
Palsson (1955) summarizing the work of Hammond and his 
coworkers, postulated that as the animals grew not only did they 
increase in liveweight  but their body proportions (conformation) 
changed due to different rates of growth of the constituent parts. He 
described a primary wave of growth from the cranium to the facial 
parts, of the head and caudally to the lumbar region, while a secondary 
wave beginning in the distal parts of the limb passes down to the 
phalanges and up to the ventral region of the trunk, also ending in the 
lumbar region. 
The body measurement, which exhibits the highest correlation 
with body weight, is Heart girth. For animals growing over a wide 
weight range, the relationship between live weight and Heart girth is 
curvilinear. Linearity may only be found in groups of animals with  
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similar age (Johansson and Hildeman, 1954).(Arthur and Ahunu ,1989 
and Awgichew, 2000) found average measurements of Heart girth , 
Wither height and body length in Ghana ram lambs 51.7, 54 and 53 
cm respectively.While (Tahir ,2002 ),reported an average value for 
Heart girth, Wither height and body length 87,83 and 64 cm  and 83, 
77 and 62 cm  in West African Dwarf ram and ewe lambs 
respectively.  
1.4.3 Endocrine and testicular changes associated with puberty: 
Androgen receptors were shown to be present as early as 25 
days of age in the testis of Romanov and   Ile-de-France lambs. This 
can be related to the secretion of testosterone which starts from the 
first week of life in both Romanov Laforture et al. (1982) and Ile-de-
France lambs Garnier et al. (1978).In these lambs, from 25 to 100 
days of age, there was a continuous increase in the testicular androgen 
receptor cotent.  Parallel to this, there was a continuous increase in the 
total number of Leydig cells. This corresponds to the increase in the 
total interstitial cell mass abserved during puberty in Hampshire lambs 
(Waites et al., 1983). 
At the onset of puberty, the circulating concentrations of 
gonadotropins increase, and this is due to the rise of both the 
amplitude and the frequency of the periodic impulses of 
gonadotropins. This result from decrease in levels of sex steroids and 
or possibly from an increase in responsiveness of the hormone GnRH, 
secreted from the hypothalamus to regulate gonadotropins in 2 to 8 
weeks old lambs. Pulse frequencies increase from 1 to 5 in a 6 hour 
period ( Hafez and Hafez, 2000). 
A number of workers have measured the levels of testosterone 
from birth till maturity Secchiari et al. (1976); Rawlings et al. (1972); 
Lacroix and Pelletier (1979). While Odell and Swerdloff (1968) 
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suggested that the onset of puberty is controlled by a change in the 
sensitivity of the gonads to gonadotrophins and in the hypothalamic 
sensitivity to negative feedback effect of steroids. Thus with age, the 
LH secretion increases due to a shift in the sensitivity of hypothalamo-
hypophysis gonadal axis and the interstitial cells under the influence 
of LH,to secrete higher levels of testosterone, and when a threshold 
level is attained, the morphological changes appear with the 
expression of sex behaviour. 
Testosterone levels rise gradually between the 5th and the 25th 
week, and then increase rapidly to values of 270 – 517 ng/l00 ml by 
the 41 st week after birth. This time coincides with peak LH levels 
Lee et al . (1976). The onest of ovarian cyclicty does not appear to be 
associated with any marked change in negative feef back relationships 
between the hypothalamo-hypophyseal unit and the ovaries, although 
after first ovualation, the level of tonic sercetion is markedly 
influenced by stage of the oestrous cycle (Foster and Karsch , 1975).    
The reproduction function of rams is sensitive to 
gonadotropins and testicular hormones immediately prior to puberty 
Tilbrook et al. (1993), and the sexual maturation in lambs was 
characterized by increase in LH, LH puls frequency, testicular size 
and testosterone concentrations (Olster and Foster, 1986 ).  
In the male, the interstitial cells of the testis are the main 
source of testosterone. The low levels of testosterone in postnatal and 
young animals can be explained by the findings of Niemi and Ikonen 
(1963) who showed that the interstitial cells are present in abundant 
numbers during prenatal period but regress relatively short time 
following birth and  reappear at the time of approaching puberty. 
 ٢٥
Courot (1967) demonstrated the requirement of ram testes for 
LH, FSH and testosterone for the maintenance of the supporting cells 
and germ cells prior to maturational development. 
In the female, puberty represents the end  of the previous 
suppressive effects of oestradiol on the hypothalamic-hypophyseal 
axis. As a result of this,  the first surge in gonadotrophin release is 
induced and there is a consequential stimulus to ovulation. The 
suppressive effect are often referred to as the negative feed back effect 
and indicate an immaturity of response of the hypothalamus to 
oestradiol. As the negative feed back effects of oestradiol on the 
hypothalamus progressively weaken in the prepubertal period, the 
hypothalamus becomes increasingly more strongly oriented towards 
secreting gonadotrophin–releasing hormone with the result that the 
anterior pituitary releases gonadotrophins. Therefore the dominance of 
the hypothalamus over the previous suppressive effects of oestradiol 
leads to the position where positive feed back effects supervene 
(Lawrence and Fowler, 1997). 
The events leading to puberty in the male are basically very 
similar to those, which occur in the female, the pituitary–
hypothalamus–testis axis moderating the change from sexual 
quiescence to sexual function. Luteinizing hormone is released from 
the pituitary under the influence of gonadotrophin–releasing hormone 
from the hypothalamus and acts upon Leydig cells in the testis to 
facilitate testosterone production. In turn, testosterone has a major part 
to play in influencing both spermatogenesis and sexual behaviour. 
Contrarily, follicle–stimulating hormone has a less well defined mode 
of action but is probably involved not only in the initiation of 
spermatogenesis but also in the maintenance of the process as well, 
(Haynes and Schanbacher, 1983., Adam and Robinson, 1994). 
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1.5 Spermatogenesis in sheep:  
Spermatogenesis is a process by which both spermatozoa and 
provision of a continued supply of A-spermatogonia is maintained 
(Amann and Schanbacher, 1983).  
Spermatogenesis is the basic process of male reproduction, 
resulting in the production of spermatozoa. It is carried out in the 
seminiferous tubule of the adult testis and comprises three main 
processes. Initially, the relatively undifferentiated spermatogonia 
undergo a period of mitotic, multiplication, divisions, which is 
followed by the meiotic reduction of the diploid to haploid genome. 
Finally, the postmeiotic cells undergo the morphological 
transformation of spermatogenesis resulting in the release of formed 
spermatozoa into the lumen of the tubule (Arthur et al., 1998). 
 As puberty approaches, the number and complexity of Sertoli 
cells increase, to reach maximal numbers at the onset of 
spermatogenesis. Mitosis in the spermatogenetic cells occurs at an 
increasing rate as puberty approaches, with puberty itself being 
characterized by the onset of meiosis and sperm production. 
Maximum spermatogenetic rate is not reached until some time after 
the occurrence of puberty, for both the rate of cell divisions and the 
size of the testis continue to increase into adult hood Hochereau-de-
Reviers et al. (1987). A close relationship exists between the onest of 
spermatogenesis and the period of the rapid testicular growth 
(Laurence and Irving , 1972). 
Spermatogenesis requires LH, FSH and testosterone. There 
are increasing quantities of pituitary LH prior to the onset of 
spermatogenesis Courot et al. (1975). The surgical removal of the 
pituitary gland stops spermatogenenesis (Arthur et al., 1998).  
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1.6. Post-pubertal development of semen characteristics: 
The volume and sperm concentration of the first ejaculates are 
very low, but both parameters increase with age. In the young 
Arogonesa ram it is possible to obtain semen from the 5 th month of 
the age. At 9 months of age spermatozoa concentration is only 50 to 
75 % of the volume in the adult male (4 year)  (Courot, 1984). 
The first ejaculates have a high percentage of spermatozoa 
with primary and secondary abnormalities. As age increase there is 
first a decrease in the percentage of primary abnormalities (abnornal 
acrosomes, small and pyriform heads), which indicates that 
spermatogenesis alterations disappear. Then there is a progressive 
decrease in the secondary abnormalities (mainly cytoplasmic 
dropless), which means that epididymal maturation occurs normally 
(Courot , 1984 ).  
In young males the daily sperms production lower than the 
fully mature ones, and the epididymis has not been fully developed to 
final length. If the young males is overused , not only does the number 
of sperms in the ejaculate declines, but also the withdrawal of sperms 
from the tail of the epididymis . This means that the sperms which are 
ejaculated are often functionally immature. The fertility of such 
animals therefore can decline Rapidly . Where young males are 
heavily used, such as in A1 programmes, careful monitoring of 
percentages of sperms with protoplasmic droplets is therefore 
advisable (Arthur et al., 1998). 
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1.7. Progress of sexual behaviour in ram lamb: 
Young male farm animals have the desire to mount females 
from early in their lives as is evidenced by studies on sexual play. As 
they grow larger and reach puberty, this desire results in the ability to 
serve and impregnate females Courot (1984 ). Its intensity reached a 
peak after some weeks and then declined to a very low level until 
about the time of puberty (Orgeur and Signoret, 1984). 
The sexual behavior of rams reared in complete physical 
isolation from other animals from age of six days Zenchak and 
Anderson (1980) to three months  Zenchak et al. (1973) was 
compared with that of rams reared in all-male groups. All the rams 
reared in isolation showed normal behaviour when exposed to 
oestrous ewes at age of 16 and 10 months respectively, that is to say 
that they were actively interested in and repeatedly attempted to 
mount the ewes. However, of the rams reared in all-male groups about 
50% showed little interest in and did not mount the ewes, while the 
rest showed normal behaviour. 
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CHAPTER TWO 
MATERIALS AND METHODS 
 
Materials: 
2.1 Study area 
This experiment was carried out in Khartoum University 
Farm, which is located 4 Km north of the Faculty of Veterinary 
Science at Shambat, Khartoum North. It lies within the semi arid zone 
at latitude 15° 40ﹶ N and longitude 32 C, 376 meters above sea level, 
with a tropical climate. The average3 rainfall per year is 167 mm and 
the maximum is reached in July, August and September. And the 
maxiumum and minumum temparture average is 33o - 18.3oC, 
respectively. 
2.2 Animals: 
The study was conducted in Khartoum University Farm in 16 
Desert lambs , divided into two equal groups according to sex . The 
average age and body weight when the experiment started were one 
month and 10 kg respectively . 
2.3 Management and feeding: 
All animals were fed roughages ad libitum as a group. The 
roughages offered to the lambs during the day is alfalfa (berseem). 
The concentrate mixture consisted of 30% sorghum, 20% groundnut 
cake, 49% wheat bran and 1% lime stone (Table 2.1). All animals 
were ear-tagged for identification purposes according to the working 
system in the University Farm. 
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Fig. (2): Experimental ewe lambs with 
Fig. (1): Experimental ram lambs: 
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(Table 2.1) Composition of the concentrate ration: 
Ingredients Weight % CP% M.E. Mj/Kg        D.M% 
Sorghum grains 30 3.969 3.858 28.4 
Groundnut cake 20 8.716 2.374 19 
Wheat bran 49 8.247 5.125 45.8 
Lime stone 1 - - - 
Total 100 20.9 11.3 93.2 
 
2. 4 Health control: 
All the lambs were treated against external and internal 
parasites using Ivermectin (ANUPCO- USA), at a dose of 0.2 mg/Kg, 
injected subcutaneously once in the beginning of the study. Also a 
drench of albendazole (Vety – care pharmaceuticals- England) at a 
dose of 3 mg/10 Kg body weight was administered. Oxytetracycline 
was injected  (P.D.H. laboratories- Holland) to eliminate any bacterial 
infection. 
2.5  Housing: 
The experimental animals were kept in open shaded yards 
constructed with iron bars, partially roofed with sloped corrugated 
iron sheets and the floor was covered with sands. The animals were 
grouped according to the sex. 
2.2 Methods: 
The study was conducted in three experiments: 
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Fig. (3a): Heart girth measurement 
 
 
Fig. (3b): Scrotal circumference 
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2.2.1  Determination of age at puberty in Desert ram 
lambs: 
2.2.1.1  Parameters  in this experiment include: 
1. Heart girth measurement (cm). 
2. Wither height measurement (cm). 
3. Crown rump length measurements (cm). 
4. Body weight in Kg. 
5. Scrotum circumference measurement (cm). 
The scrotal circumfernce was measured by placing the tape around the 
fullest part of the scrotum while the testes held in their base by 
grasping the scrotal neck .All these parametes were taken at every 2 
weeks interval.  
2.2.1.2 Penile separation: 
Penile separation was checked weekly after 3 months of age 
(weaning). The ram lamb seated on their hind quarters and attempt 
were made to protrude the penis through the prepucial orifice, then 
extended forword. This procedure was described by Hovell (1976). 
Special attention was given for the presence of vermiform urethral 
precess and the penis separation from prepuce. 
2.2.2 Determination of age suitable for breeding in Desert ram 
lambs: 
This experiment was a continuation for experiment 2. Data 
collection was started when the animals reached puberty . the data 
obtained included: 
1. Heart girth measurement (cm). 
2. Wither height measurement (cm) 
3. Crown rump length (cm). 
4. Body weight (Kg). 
5. Scrotal circumference (cm).   
The above parameters were collected every 2 weeks, until the 
semen characteristics resched adult levels. 
 ٣٤
 
 
 
 
 
Fig. (4): Penile separation detection 
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Fig. (5): Electro-ejaculator  equipment 
1) Rectal probe 
2) Batteries 
3)  Collecting galss funnel 
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2.2.2.1 Semen collection: 
Semen samples were collected weekly for evaluation , using 
electro-ejaculation or artificial vagina. 
1. Semen collection by artificial vagina: 
The artificial vagina used was similar to those described by 
Evans and Maxwell (1987) and Arthur et al. (1985). A latex collection 
funnel was connected to one end of the A.V. In turn, the narrow end 
of the funnel was connected to a graduated collection tube. The jacket 
of the A.V was filled with water at 42 – 50oC. The tension and 
temperature of the inner surface was carefully adjusted. Then the 
surface of the imer liner was lubricated with Vaseline. 
Prior to collection, the ram lamb was introduced into a clean 
dust free hall. The prepuce and its orifice were wiped with a piece of 
gauze. A teaser female was used in the collection process. The ewe 
was brought into heat by a single injection of 0.5 ml oestradiol 
benzoate (10 mg/ml). Oestrus was exhibited usually 48 hours after 
injection and normally lasted for 5 days. The treatment was repeated 
twice weekly.  
For collection of semen, the teaser female was restrained by 
an assistant and the ram lamb was encouraged to mount it. The 
operator took a crouching position to the right of the ram lamb holding 
the A.V in his right hand. The A.V was held close to the flank with its 
open end facing the ram lamb at an angle of 45o. When the ram lamb 
mounted the teaser ewe, the fully erect penis was deflected into the 
A.V. 
Immediately after ejaculation the A.V was lowered in such 
away that the semen flowed down into the collection tube ready for 
evaluation. 
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 Fig. (6): Semen colelction by electro 
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2.  Semen collection by electro-ejaculator: 
Semen samples were collected using an electro-ejaculator 
(Ruakura, Mark IV, B.A.O’leaxy, Waitomo, New Zealand). Before 
collection the ram lamb was restrained in a lateral position the 
prepucial area was cleaned and wiped with a piece of gauze, then the 
probe was lubricated with vaseline and inserted into the rectum to a 
depth of 12 – 15 cm .Short stimuli of 10 – 15 volt output for 4 – 5 
seconds were applied at a rate of 12 – 15 seconds intervals for 3 – 4 
times. The ejaculated semen was received in a clean and warm 
graduated collecting tube with a funnel. The semen samples were 
placed in a water bath at 37oC immediately after collection. 
2.2.2.2 Semen evaluation: 
The collected semen samples were protected in the collection 
tube from direct sunlight, wind and dust. Semen samples were 
generally assessed for volume, colour and consistency, mass and 
individual motility, concentration dead/live percentage and abnormal 
morphology.  
1) Volume: 
The volume of the ejaculate was read directly from the 
graduation of the collecting tube in milliliters. 
2) Colour and consistancy: 
This was estimated visually after collection and categorized  
as thick creamy, creamy, thin creamy, milky, cloudy and watery 
depending on the contents (spermatozoa and seminal plasma). 
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Fig. (7): Semen collection by artificial 
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3) Motility of the spermatozoa: 
i) Mass motility: 
A small drop of undiluted semen was placed on a clean warm 
glass slide and examined under the low power (40 X) of the 
microscope. 
The scoring of wave motion was estimated according to the 
scoring system described by Evans and Maxwell (1987), with a range 
from 0 to 5 score (Table 2.4).  
 
(Table 2.4) Scoring system for mass motility: 
Score Class Description 
5 Very good 
Dense very rapidly moving waves (90% or more of the spermatozoa are 
active). 
4 Good Vigorous movement of wave (70 – 85% of the spermatozoa are active). 
3 Fair Slow moving waves (45 – 65% activity). 
2 Poor 
No waves but some movement of individual spermatozoa seen (20 – 
40% activity). 
1 Very poor Very few live sperms (10%) with weak movement 
0 Dead No motility 
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ii) Individual motility: 
The individual motility was studied in semen diluted with 1 – 
2 drops of normal saline. A drop of the diluted semen was examined 
under a cover-slip using high power magnification (400 X). The 
percentage of individual spermatozoa displaying progressive forward 
motility across several fields was estimated.  
4- Concentration of  spermatozoa: 
The concentration of the spermatozoa per milliliter of semen 
was determined by direct cell count on the Neubaur heamocytometer 
as follows: 
1. The semen was mixed in the collection tube held in the water bath. 
Then a sample was sucked up with the red cell counting pipette to the 
0.5 mark. 
2. The pipette was then removed from the semen with the tongue held 
against the mouth piece and after dring the tip with a piece of tissue, 
was sucked up to the mark 101. 
3. The pipette was shaken after both ends were closed off with the 
middle  finger and the thumb.  
4. The counting chamber covered with a-slip was touched with the tip 
of the pipette at the H shape groove, after discarding 4-5 drops, to run 
under the cover-slipe, after 4 – 5 drops were discarded from its end to 
eliminate air. 
5. The counting chamber was placed under the microscope at 400 X 
magnification after the spermatozoa were allowed to settle for 5 
minutes. The sperum were counted in 5 large squares, each containing 
16 small ones and the total number of sperum was recorded. 
6. The concentration of spermatozoa per ml was calculated using  the 
following equation: 
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                           =  N × D ×V  
                                     S 
                           = N × 200 × 4000  
                                        80 
   = N × 200 × 50 
                           = N ×10000 sperms/mm3 
                           = N×10 7 sperms/mm3 
Where: 
N = The recorded number of spermatozoa in 5 large 
squares. 
V = Reciprocal of the volume of one small spare in mm3 
(4000) 
D = The dilution rate (200) 
S = The number of small squares (80) 
5- Assessment of live/dead ratio: 
Nigrosin – Eosin stain was used for this purpose. The stain 
was prepared according to the method described by Chemineau et al. 
(1991).  
a) 1 gm Eosin water soluble.  
b) 2 gm Nigrosin water soluble.  
c) Tri Na – Citrate, 5.5 H2O 3.57 gm. 
d) 100 ml Double distilled water. 
After obtaining a homogenous solution, the stain was left for 
24 hours and then filtered. The pH of the solution should be 6.7 – 6.8.                        
Then the solution was kept at +4oC and the pH was rechecked 
monthly. 
1) Staining procedure: 
a) A clean slide was warmed on a hot-stage microscope at 37oC. 
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b) Nigrosin – Eosin solution was warmed to 37oC in a pre-adjusted 
waterbath. 
c) Two drops of stain were mixed well with one drop of undiluted 
semen placed on one end of the pre-warmed slide. Mixing was 
achieved with a glass rod.  
d) Smears from this mixture were produced using another slide (all 
slides were pre-warmed) and were then allowed to dry in the air. 
 2.  Examination of the slide: 
The slides were examined under the high magnification (X 
100) of the microscope heads of spermatozoa appearing unstained 
were counted as live, while those staining pink or burble were counted 
as  dead. A total of not less than 200 spermatozoa was counted. Ten 
the live/dead ratio was calculated. 
6- Assessment of sperm morphology: 
Sperm morphology was studied on the same slides prepared 
for live/dead ratio and under the same magnification used. 
Morphological abnormalities were categorized according to Blom 
(1950) and Chemineau et al., (1991) as follows: 
1-Primary abnormalitets: 
This group compries those abnormalities resulting from 
defective spermatogenesis: 
a- Abnormalities of shape and size of the head. 
i. Round. 
ii. Pear-shaped. 
iii. Broad. 
iv. Narrow. 
 
v. nce-shaped. 
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vi. Giant sperm. 
vii. Dwarf sperm. 
b- Acrosome abnormalities.  
c- Abnormalities of  the middle-piece. 
i. Wide. 
ii. Thin. 
iii. Enlarge middle-piece. 
iv. Double middle piece  
v. Abaxial middle piece. 
d- Abnormalities of the tail. 
a) Two tails attached to one middle-piece. 
2- Secondary abnormalities: 
a- Abnormalities of the middle-piece . 
- Proximal and distal of cytoplasmic droplets 
attached to the middle-piece and the tail . 
b- Abnormalities of the tail 
1) Coiled tail. 
2) Tailless  spermatozoa. 
2.2.3 Determination of age at puberty in Desert ewe lambs: 
2.2.3.1 Procedure and method adopted included :-  
1. Heart girth measurement: 
Heart girth was taken in (cm) by placing a measuring tape 
around the chest of the animal just behind the elbow while standing on 
a level ground. 
2. Wither height measurement: 
Wither height was read in (cm) by placing the beginning of 
the tape above the scapular, along the fore leg down to the hoof. 
3. Crown- rump length: 
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Crown rump length was obtained in (cm) by putting the 
beginning of the tape on the  top of the head (poll), and the tape was 
kept straight to the end of the back ( base of the tale). 
4. Body weight (Kg): 
The animals were weighed using TRADE spring Balance, 200 
LB By ILB. All the previous parameters was taken every 2 week. 
2.2.3.2  Blood samples: 
Blood sample were taken at weekly intervals to determine the 
level of progesterone in the first experiment, until the ewe lambs 
exhibited the first signs of oestrus. 
a- Serum separation: 
Blood samples in all experiments were centrifuged at 3000 
rpm for 13 minutes. Plasma was separated and stored at –20oC until 
assayed for progesterone. 
b- Radio-immunoassay – RIA (Pre-coated tube method): 
The RIA kits used in this study were granted from 
Immunometrics (UK) Ltd. This enzyme immuno assay (EIA) system 
was developed for the measurement of progesterone in  serum or 
plasma. 
C-Principle and procedure: 
The assay is a direct 2 steps serum EIA with no pre-extraction 
samples. The concentration range covered by the standards is 
approximately 0-100 n mol/L with a minimum detectable dose of 
approximately 2.0 n mol/L.  
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Assay procedure: 
Step I: 
-  50µl  of the standard or sample were pipetted into tubes 1-100. 
-              100µl of progestrone EIA Blocking reagent were added  to all . 
-  100µl of progestrone EIA Antiserum were added to all . 
-  100 µl of progestrone EIA Separation Reagent were added to 
all . 
-        The tubes were covered and brifely vortex mixed and then 
incubated for how long hours in a water-bath at 37cº. 
Step II: 
- 200µl of diluted progestrone EIA enzyme labelled were   
pipetted  into the tubes. 
-  The tubes were covered and briefly vortex mixed and then 
encubated  in a water-bath at 37cº for 15 minutes . 
Colour development step: 
-  500µl of substrate solution were added to all the tubes . 
-  The tubes were covered  and briefly vortex mixed. 
-   The tubes were transfered to a 37cº water-bath and incubated 
for 1 hour. 
-  The tubes were removed from the water bath. 
-  1ml of EIA stop Buffer was added to all the tubes  and briefly 
vortex mixed. 
-  The rack of tubes was placed onto a magnetic base and stand 
the tubes in the magnetic separator for at least 10 minutes. 
- The optical Density (OD) of tubes was read within 24 hours of 
completion of the assay using any suitable colorimeter. 
- OD 550nm values was used to calculate all results. 
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CHAPTER III 
RESULTS 
 
3.1 Reproductive development in Desert rams lambs: 
3.1.1 Penile separation: 
 The penile separation means the separation of the penile 
mucosa from the mucous membrane lining the prepuce. It occurred 
after weaning in the Desert ram lambs at an average age of 16 + 2.5 
weeks, body weight 19 + 2.7 kg, Heart girth 66.6 + 3.8 cm and Scrotal 
circumference of 14.9 + 1.5 cm. 
3.1.2. Body growth 
3.1.2.1 Body weight: 
 The body weight increased gradually with age in a curve-linear 
pattern between four weeks to 32 weeks of age starting from 8.5 kg up 
to 32.2 kg (Fig. 9). There was a high correlation between body weight 
and body measurements at puberty (Table 3.5). Puberty was attained 
at an average body weight of 25.6 + 2.9 kg . 
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3.1.2.2. Body measurements: 
 Body measurements followed a linear pattern, the same as that  
of body weight (Fig. 9). 
 Heart girth (HG) increased gradually with age through the 
experimental period from four weeks to 32 weeks at minimum and 
maximum values 51.5 cm and 76 cm respectively (Fig. 9). 
           As illustrated in Table (3.5), there was highly significant 
correlation between Heart girth and body weight (P< 0.01). This 
relationship was expressed by the  equation in Fig(10). 
      Puberty was attained at an average HG of 72 + 5.2 cm . Wither  
height (WH) and crown- rump (CR) length showed gradual increase 
with age from four weeks to 32 weeks Fig.( 9). 
 There was a high significant correlation (P< 0.01) between 
wither height and crown rump length (Table 3.5) and this was best 
expressed with the equation  in Fig. (11). 
Puberty was attained at an average crown rump length of 83.2 + 2.9 
cm . 
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Table (3.5): Correlation between body weight and body measurements 
at puberty in Desert ram lambs. 
 
 Body 
weight 
Wither 
height 
Crown 
rump 
Scrotal 
circumference 
Heart 
girth 
Body weight 1     
Wither height 0.984** 1    
Crown rump 0.969** 0.980** 1   
Scrotum circumference 0.972** 0.982** 0.971** 1  
Heart girth 0.951** 0.984** 0.978** 0.972** 1 
** Significant at P< 0.01 
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Figure (10): Regression of body weight on Heart girth in Desert ram lambs 
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The circumference of the scrotal sac increased gradually between age 
of four weeks to 32 weeks, where it reached an average of 27.3 cm 
(Fig. 9). There was a high significant correlation between scrotal 
circumference and body weight (Table 3.5) and this was expressed by 
the equation as in Fig. (12). The  scrotal circumference reached an 
average of 24.9 + 2.4 cm at puberty. 
3.2 Post pubertal development in semen characteristics of Desert 
rams lamb: 
 Semen characteristics were measured, in six ram lambs when 
they reached puberty and through the post pubertal period until they 
reached breeding levels (breeding soundness).  
 Parameters measured included, semen volume, mass motility, 
individual motility, concentration of spermatozoa and the percentage 
of spermatozoa with abnormal morphology. 
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Figure (13): Post-pubertal semen production traits in Desert ram lambs
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3.2.1 Semen volume (ml): 
 The average pubertal semen volume was 0.25 ml (Table 3.6).  A 
rapid increase in semen volume was observed with age Fig.(13). 
 The volume remained unchanged when  collection started at 24 
weeks up to 27 weeks of age, then there was a rapid increase between 
28 weeks and 30 weeks when the rate of increase slowed down and 
the volume remained almost unchanged at the last collections. 
3.2.2 Mass motility: 
  Scores ranging between zero and 5 were adopted for measuring 
mass activity of the spermatozoa. The pubertal average score for mass 
movement was 0.8+0.8 (Table 3.6). Fig. (14) showed the progress of 
the mass motility with age between 22 weeks and 32 weeks of age. 
This increase followed a linear pattern in all ram lambs. Breeding 
soundness level was reached at an average age of 29 weeks. 
3.2.3 Individual motility: 
    This trait was expressed as the percentage of active 
spermatozoa showing progressive straight forward movement. 
 The pubertal average of individual motility for all ram lambs 
was 22.5+11.7 (Table 3.7). The individual motility showed low values 
until the age of 27 weeks Fig.(14). Breeding soundness level was 
reached at the age of 29+1 weeks and it maintained a plateau until the 
end of collections. 
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3.2.4 Semen concentration: 
 The numbers of spermatozoa per ml of semen were counted for 
all ram lambs. The pubertal average of semen concentration was        
28 +16 million spermatozoa/ml (Table 3.6). 
 There was a gradual increase in spermatozoa numbers with age. 
It followed a curve-linear pattern between 22 to 32 weeks of age, as 
shown in (Fig.13). Breeding soundness levels were reached at an 
average age of  29 weeks. 
3.2.5 Live/dead ratio: 
 The live percentage of spermatozoa were counted for all rams 
lambs. The pubertal average of live/dead ratio was 38.5 + 7.7 percent 
(Table 3.6). 
In the initial collections the number of live spermatozoa was low, then 
it increased with age until it reached breeding soundness levels at 29 
weeks of age. Thereafter, a plateau was maintained until the end of the 
experiment (Fig . 14). 
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3.2.6 Abnormal spermatozoa: 
 The percentage of abnormal spermatozoa was calculated for all 
rams lambs between 22 and 32 weeks of age. 
The pubertal average of the abnormal spermatozoa was 93.2 + 3.9 
percent (Table 3.6). As shown in Fig. (14) a high percentage of 
abnormal spermatozoa was recorded in the initial collections. These 
abnormalities declined progressively with age until it reached the 
normal rate at 30 weeks of age. However, breeding soundness levels 
of all semen traits were reached around the age of 30 weeks in Desert 
ram lambs . 
3.3 Reproductive development in Desert ewe lambs: 
3.3.1 Body weight: 
The body weight increased gradually with age in a linear  
pattern between 4 weeks to 32 weeks of age at an average body 
weight starting from 10 kg to 28 kg at end of the experiment Fig. (15).  
There was a strong correlation (P< 0.01) between body weight and 
body measurements (Table 3.7). Puberty was attained at an average 
body weight of 23.6 + 3.1 kg . 
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Table (3.7): Correlation between body weight and body measurements 
at the age of puberty in Desert ewe lambs. 
 
 
 Body weight Wither height Crown rump Hear girth 
Body weight 1    
Wither height 0.922** 1   
Crown rump 0.963** 0.973** 1  
Heart girth 0.957** 0.967** 0.981** 1 
** Significant at P< 0.01 
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3.3.2 Body measurements: 
   Body measurements in Desert ewe lambs followed linear 
pattern, the same as that of body weight (Fig.15). 
 Heart girth showed a gradual increase between 4 weeks and 32 
weeks of age starting from 53.7 cm and ending at 72 cm. There was a 
high significant correlation (P< 0.01) between Heart girth and body 
weight (Table 3.7). This relationship was shown by the equation  in 
Fig. (16). At puberty the average measurements of Heart girth was 
69.6+4.7 cm . 
Wither height and crown rump measurements increased gradually 
during the period starting from 4 weeks to32 weeks of age at average 
minimum and maximum values of 53.1 cm, 70 cm and 58.4 cm, 83.3 
cm, respectively (Fig.15). 
Table (3.7) showed a high significant correlation between wither 
height and crown- rump (P< 0.01). This correlation was translated in  
equation in (Fig .17). 
At puberty the  average of crown- rump was  81.8+2.9 cm . 
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3.3.3 Age at first oestrus and progesterone concentration: 
 All Desert ewe lambs exhibited sings of first oestrus at 24 
weeks of age except one which showed these signs at 8 months of age. 
Thus, the average age at puberty in Desert ewe lambs was 25 + 8.2 
weeks . 
The plasma progesterone level in all ewe lambs was low (< 1.0 
ng/ml) before oestrus signs were shown, then a remarkable increase 
was witnessed between 24 weeks to 32 weeks of age Fig. (18).    
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CHAPTER IV 
DISCUSSION 
 
4.1 Reproductive development in Desert ram lambs: 
4.1.1 Age at penile separation: 
 In this study, penile separation was completed at an average age 
of     16 ± 2.5 weeks and this is in agreement with the results obtained 
by Madani, et al. (1989) for Libyan Fat-Tailed ram lambs, who 
reported an average age of 125.5 ± 27.4 days. However Dun (1955); 
Courot (1961); Skinner and Rowson (1968) and Skinner et al. (1968 ) 
reported very young age between 62 and 73 days for complete 
separation in different breeds. This young age could be explained to 
differences in genotype, nutrition or to the early practice of weekly 
electro-ejaculation routine. 
4.1.2 Age at puberty: 
 Wolf et al. (1965) defined age at puberty as the age when 
ejaculates containing a minimum of 50 x106 spermatozoa with at least 
10 percent showing active motility were produced. According to this 
definition, the data reported in the present study indicatedete that the 
Desert ram lambs attained puberty at an average age of 23.3 ± 1.6 
weeks. This result is close to that reported by Symington (1961) ., 
Madani et al. (1989) and Belibasaki and Kouimtzis (2000) in Libyan 
fat-tailed Greece, Rhodesian indigenous ram lambs respectively. 
However Louw and Joubert (1964); Skinner and Rowson (1968) and 
Yue (1996) found younger age in Dorper, Suffolk and Chinese Hu 
ram lambs. While Dun (1955) and Symington (1961), reported older 
age in Merino, German Merino and Persian ram lambs. This variation 
in age at puberty may be attributed to difference in the threshold body 
weight, genetic and nutrition factors. 
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4.1.3 Body growth: 
4.1.3.1 Body weight: 
 The data obtained in Table (3.5) indicated that puberty was 
attained at a mean body weight of 25.6 ± 2.9 kg in Desert ram lambs. 
(Dun, 1955; Symington 1961; Louw and Joubert, 1964; Skinner and 
Rowson, 1968 and Alsayed, 2001), reported similar average pubertal 
body weight in Merino, Persian, Rhodesian indigenous, Dorper, 
Suffolk and Desert sheep ram lambs respectively. While (Symington, 
1961; Skinner and Rowson, 1968 and Belibasaki and Kouimtzis, 
2000), found heavier pubertal body weights ranged from 40 to 50 kg 
in Greece Merino, Suffolk and German ram lambs respectively. 
Although Yue (1996) recorded lighter pubertal weight for Chinese Hu 
sheep than that obtained in this study 18.5 ± 1.48 kg, differences in 
pubertal body weight could be attributed to genetic and nutritional 
factors. (Alama, 1975; Abdu, 1980; Mustafa, 1980, Mohamed, 1988; 
Arabi 1995 and Elhussien, 2001), found the curve-linear pattern of 
body weight increase with age in growing Desert ram lambs, similar 
to that seen in Fig. ( 9). This pattern of body growth is typical to that 
encountered in all domestic animals (Arthur, 2001).  
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4.1.3.2 Body measurements: 
 Qualitative body measurements is more useful whenever it is 
difficult or impossible to take quantities measurements. Besides, 
qualitative measurements could also be used as indicators of change in 
body conformation of animals over a given life-span (El-Feel et al., 
1990). 
 Heart girth is a more reliable measurement for prediction of live 
weight. Table (3.5) showed an average pubertal Heart girth of 72 ± 5.2 
cm. The value was heavier than that reported by Arthur and Ahunu 
(1989) in Ghana and ram lambs, which equaled 52 and 51 cm. 
However,  Tahir (2000) in West African Dwarf lambs and Awgichew 
(2000) in Ethiopian ram lambs, found lower average Heart girth than 
that obtained in this study. These variations could be due to genetic 
and nutritional factors. 
 Arthur and Ahunu (1989) and Awgichew (2002), reported 
lower values for wither height and crown rump measurements than 
those seen in Table (3.5). 
 There was a high correlation between body weight and body 
measurements in this study as shown in Table (3.6). The same 
correlations were found by Gill et al. (1971) in Zebu and crossbred 
calves, Ray et al., (1978) in crossed jersey and Morcos (1984) in 
Butana bull calves . 
4.1.3.3 Scrotal circumference (SC): 
 The pubertal scrotum circumference (SC) in Desert ram lambs  
averaged 24.9 ± 2.4 cm. Alsayed (2001) found similar results in 
Desert ram lambs, while (Shrestha et al., 1983 ; Belibasaki and 
Kouimtzis, 2000), found greater average in Suffolk, Finnish Landrace 
and Greece ram lambs. This could be related to heavier pubertal body 
weights, since there is a high correlation between body weight and 
scrotum circumference. (Shrestha et al., 1983). 
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 (Land and Carr, 1975; Morcos, 1984 and Cui  et al., 2003) in 
Finn, Black face, Merino ram lambs, Buttana claves and Chinese 
Tanyang lambs, observed similar pattern of increase in scrotal 
circumference with age to that seen in Fig. ( 9). 
4.1.4 Post pubertal development in semen characteristics: 
 The present study post- pubertal changes in semen of Desert 
ram lambs were monitored up to the breeding soundness levels. The 
characteristics studied included. 
a) Semen volume (ml): 
The average ejaculate volume of Desert ram lambs at puberty 
was 0.25 ml and reaching mature levels around the age of 29 weeks. 
This conforms to that reported by (Louw and Joubert, 1964; Skinner, 
1968; Alsayed, 2001 and Salhab et al., 2003). Semen volume 
increased with age (Fig.13). The same pattern of increase was 
illustrated by (Cunningham et al., 1967; Almquist and Cunningham, 
1967 and Johnson et al., 1971) in bulls. 
b) Sperm motility: 
 The average mass motility of spermatozoa at puberty and 
breeding soundness age, in this study ranged between 0.8 and 3.4 ± 
0.2 scores. Louw and Joubert (1964) who found the same progress 
rating in Dorper lambs. Also (Alsayed 1996., Alsayed 2001 and 
Salhab et al., 2003), reported similar scores of that showed in this 
study. 
 There was a progressive increase in sperm motility with age 
(Fig. 14) (Martig and Almquist, 1969 .,Lunstra and Echternkamp, 
1982 and Kendall et al., 2000), found the same pattern of progress in 
sperm motility after puberty in bulls and sheep respectively. 
c) Concentration of spermatozoa: 
 From the onset of puberty until the 9th post-pubertal week the 
number of spermatozoa per milliliter increased from 0.028 ± 
0.016×109 to 4±0.0552×109 sperm (Table 3.7). Louw and Joubert 
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(1964), notice the same rate of increase in sperm numbers in the post 
pubertal period of Droper ram lambs.  
(Alsayed 1996 and Salhab et al., 2003) ,reported similar 
average of sperm concentration to that found in this study at breeding 
soundness. However similar patterns of increase with age were 
reported by Almquist and Cunningham (1967) ;Martig and Almquist 
(1969) in the post pubertal period in bulls. 
d) Percentage of live spermatozoa: 
 The average percentage of liver spermatozoa in ejaculate of 
Desert ram lambs, in this study started from 38 percent to reach 86 
percent at 9 weeks post puberty.( Skinner 1968., Alsayed., 1996 and 
Kendall et al., 2000), reported percentage of live spermatozoa during 
post pubertal period, which conforming well with that encountered in 
this study. 
e) Morphology of spermatozoa: 
The percentage of morphologically normal sperms was 7 
percent at puberty, then it increased gradual to reach normal values at 
9 weeks post puberty. Louw and Joubert (1964) reported similar 
pattern of increase in percentage of normal spermatozoa in Dorper 
ram lambs. Howeve, (Skinner and Rowson, 1968; Alsayed, 1996; 
Elashry, et al., 2000 and Alsayed, 2001), obtained percentages of 
normal spermatozoa similar to that reported in this study at breeding 
soundness. 
 In accord (Dun 1955., Skinner et al., 1968 ; Lunstra and 
Echernkamp,  1982), reported a high percentage of spermatozoa with 
cytoplasmic droplets at puberty in sheep and bull respectively. This 
was attributed to immaturity of the reproductive tract. 
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4.2 Reproductive development in Desert ewe lambs: 
4.2.1 Age at first estrus and progesterone concentration: 
 The age of sexual maturity in ewes is related to adequate energy 
intake and the attainment of sufficient body weight (Hafez and Hafez, 
2000). In this study the average age of the puberty was 25 ± 8.2 
weeks. This was in agreement to result obtained by (Southam et al., 
1971., Gordon and Laster 1975., Qurik 1979, Pern et al., 1991., Yue 
1996 and Adam et al., 1998) in different breeds. In contrast (Wiggins 
et al., 1970., Bathaei and Leroy ,1997) recorded older age than that 
observed in this study. This could be due to genetic environmental and 
nutritional factors. 
In the present study, the onset of puberty was defined as the age 
at occurrence of first ovulation, which was determined on basis of   
the first rise in the plasma progesterone concentration (>1.0 ng/ml) 
Fig. (18). This was in agreement with the results reported by (Foster 
and Karsh, 1975; Sutama et al., 1988; Faure et al., 1989, Rodriguez et 
al., 2001 and Sakurai et al., 2004). 
4.2.2 Body growth: 
4.2.2.1 Body weight at puberty: 
 Table (3.9) showed an average pubertal body weight of 23.6 ± 
3.1 kg in Desert ewe lambs, which is comparable to average reported 
by Yue (1996) and Santiago et al. (2000). In contrast( Southam et al., 
1971; Qurike ,1979 ., Bathaei and Leory, 1997) , found heavier 
pubertal age reaching 40 kg. However, Rodriguez et al. (2001) 
reported lighter pubertal body weight. These variations could be 
attributed to differences in genotype and nutritional regimes. 
4.2.2.2 Body measurements: 
         The body measurements showed linear pattern with age (Fig. 
15). Table (3.9) showed an average Heart girth of 69.6 ± 4.7 cm at 
puberty. In contrast Tahir (2002) estimated higher value in West 
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African Dwarf ewe lambs than that showed in this study. This could 
be attributed to genetic factors. The analysis of data revealed that there 
were strong correlations (P< 0.01) between body weight and body 
measurements (Table 3.1). This is in accordance with finds of similar 
studies in other animal species by (Mohamed, 1971; El-Khider, 1977; 
El-Khider, 1980 and Sakurai, 2004). 
This result high lights the use of body measurements as simple 
tools for estimation of body weight and monitoring of growth rate in 
Desert ewe lambs. 
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CONCLUSIONS 
 
 From this study one could conclude the following: 
- Pubertal changes start in Desert ram lambs at an average  age 16 
± 2.5 weeks, body weight of 19 ± 2.7 kg, Heart girth 66.6 ± 3.8 
cm and scrotum circumference 14.9 ± 1.5 cm, around which 
penile separation is completed. 
- Puberty is attained in Desert ram lambs at an average age of  23.3 
± 1.6 weeks, body weight 25.6 ± 2.9 kg, Heart girth 72.3 ± 5.2 
cm, Crown rump length 83.2 ± 2.9 cm and scrotum 
circumference 24.9 ± 2.4 cm.  
- Semen collection could be started at an average age of 2.4 ± 1 
weeks in Desert ram lambs, with an average volume 0.25 ml, 
mass motility 0.8 ± 0.8, individual motility 2.5 ± 11.7%, 
concentration 28 16 X 106 sperm, live and dead ratio 38.5 ± 7.7% 
and abnormal sperm 93.2 ± 3.9%. 
-Breeding soundness in Desert ram lambs is reached at an average 
age of 29 ± 1 weeks, body weight 32.2 ± 4.8 kg, Heart girth 
76.9± 4.5 cm, Crown-rump length 86.5 ± 4.1 cm and scrotal 
circumference 27.9 ± 2.8 cm. Semen characteristics at this age 
reach levels similar to those of adult rams.  
-First rise in blood progesterone levels occur in most Desert lambs 
between 24-27 weeks a short time befor the appearance of the 
first oestrous signs .   
-Desert ewe lambs show their first oestrous signs at an average age 
of 25 ± 8.2 weeks, body weight 23.6 ± 3.1 kg, Heart girth 69.6 ± 4.7 
cm and crown- rump length 81.8 ± 2.9 cm  .  
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RECOMMENDATIONS 
 
-Furthuer research is needed on age at breeding soundness in ewe 
lambs and the effect of nutrition on age at puberty and breeding 
soundness in male and female Desert sheep . 
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Appendix (1):       Pubertal traits in Desert ram lambs. 
 
B.W. = Body weight 
CR = Crown rump length 
HG = Heart girth 
SC = Scrotum circumference measurement. 
P.S     =      Penile separation 
Animal 
No. 
Age at 
P.S. (weeks) 
Age at 
puberty 
(weeks) 
B.W. 
(kg) 
H.G. 
(kg) 
CR 
(cm) 
SC 
(cm) 
1835 14 20 26.0 74.0 84.0 27.0 
1873 14 24 26.5 74.5 83.0 25.0 
1836 16 24 30.5 78.0 82.0 27.0 
1804 18 24 23.5 64.0 83.0 21.5 
1882 20 24 22.0 68.0 79.0 22.5 
1817 14 24 25.0 75.0 88.0 26.5 
Overall 
average 16± 2.5 23.3± 1.6 25.6+2.9
72.3+
5.2 
83.2+
2.9 
24.9+
2.4 
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Appendix (2):  Breeding soundness traits in Desert ram lambs 
Animal 
No. 
Age at 
breeding 
soundness 
(weeks) 
Body weight 
(kg) 
Heart 
girth 
(cm) 
Crown 
rump 
(cm) 
Scrotal 
circumference 
(cm) 
1 28 34 77 89 29 
2 24 31 77 88 27 
3 24 37 79 88 29.5 
4 30 29 75 83 26 
5 30 25 70 80 24 
6 30 37 83.5 91 32 
Overall 
mean+ 
SD 
27.6+2.9 32.2+4.8 76.9+4.5 86.5+4.1 27.9+2.8 
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Appendix (3):Pubertal traits in Desert ewe lambs 
Animal No. 
Age at 
First oestrus 
(weeks) 
Heart girth 
(cm) 
Crown rump 
(cm) 
Body 
weight 
(kg) 
1810 24 67 83 25 
1807 24 67.5 85 20 
1830 24 68.5 83 24 
1832 24 79 83 28.5 
1865 24 68.5 80 22 
1855 24 74.5 84 27 
1897 24 67 80 20 
1609 32 65 76 22 
Overall 
mean+ SD 
25+ 8.2 69.6+4.7 81.8+2.9 23.6+3.1 
 
 
  
 
 
